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Areal Implant 



The invention relates to an areal implant having a mesh- like 
basic structure and a marking in the central area. 

The repair of inguinal hernias with the help of an implant mesh 
5 is widespread. In 1995, an operation procedure was developed by 
F. Ugahary which combines the advantage of a preperitoneal mesh 
fixation with the convenience of the so-called small gridiron 
incision as access (Volker Schumpelick, "Hemien", 4^^ edition, 
Thieme-Verlag, pp 221) . A non- resorbable plastic mesh is in 
10 particular suitable as an implant. It is marked in the middle, 
with a cross made of resorbable suture material. This central 
marking facilitates the positioning of the implant during the 
operation. The Ugahary procedure is carried out in open surgery - 

15 In addition, there are also laparoscopic techniques for repai- 
ring inguinal hernias. One example is transabdominal preperito- 
neal mesh-plasty (TAPP) , where an implant mesh is preperitoneal - 
ly positioned through a transabdominal laparoscopic access (loc. 
cit., pp 224). Another technique is totally extraperitoneal 

20 preperitoneal mesh-plasty (TEP) , in which a large mesh is prepe- 
ritoneally laparoscopically applied via an extraperitoneal ac- 
cess and covers all three potential hernial openings (loc. cit., 
pp 229) . 

25 Cicatricial hernias can also be treated by means of implant 
meshes, e.g. with the help of preperitoneal mesh-plasty (PNP) 
(loc. cit. , pp 281) . 

The disclosure in the above- referenced book by Volker Schximpe- 
30 lick concerning the surgical technicpies mentioned above is here- 
in incorporated by reference. 
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Suitable implant meshes are described e.g. in DE 196 13 730 Al 

(corresponding to EP 0 797 962 Al) or DE 199 42 611 Al (corre- 
sponding to WO 01/15625) . 

5 Although a marking in the central area, as in the case of the 
Ugahary technique, is helpful in the positioning of an implant 
mesh, the performance of the surgery nevertheless requires some 
skill . 

10 The object of the invention is to provide a possibility of faci- 
litating the course of the surgery when inserting an implant 
mesh, in particular when repairing hernias. 

This object is achieved by an areal implant with the featirres of 
15 claim 1, Advantageous designs of the invention emerge from the 
dependent claims. 

The areal implant according to the invention has a mesh- like 
basic structure and a marking in the central area (which can 
20 also be arranged outside the geometric centre) . A marking line 
runs through this central marking. 

. The marking line is preferably straight, and it preferably ex- 
tends to the edges of the implant. The iti5>lant can also have 

25 further marking lines. In a preferred version, on each side of 
the marking line running through the central marking a further 
marking line is provided which preferably rtins parallel to the 
marking line running through the central marking; the two furt- 
her marking lines are preferably equidistant from the marking 

30 line running through the central marking. The marking line run- 
ning through the central marking can have a greater width than 
the further marking lines. 

In the case of a typical application of the implant according to 
35 the invention, the mesh-like basic structure has a rectangular 
shape and is provided in the centre with a marking through which 
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"the marking line runs parallel to the longer sides of the rec- 
tangle. A further marking line is situated on each side of this 
marking line. Primarily non- resorbable materials or mixtures of 
non-resorbable and resorbable materials are suitable for the 
5 basic structure, and preferably resorbable material for the 
markings (see below also) . In the case of this application, the 
implant serves to support the tissue and permanently stabilize 
the fascial structures during the open inguinal hernia repair 
according to the gridiron incision technique- The implant is 

10 inserted preperitoneally . After sufficient preparation, the 
implant should be positioned stress-, fold-, and void- free and 
fixed with at least one suture using non-resorbable suture mate- 
rial (e,g. of polypropylene) . To make possible a correct posi- 
tioning of the implant according to the gridiron incision tech- 

15 nique, the skin in the operating area should be adequately mar- 
ked. The skin markings and the markings provided on the implant 
facilitate the identification of the relevant structxires and the 
implantation. The central marking indicates the middle of the 
implant and must lie medially relative to the epigastric vessels 

20 in the example, in order that the mesh- like basic structure 
adequately overlaps the fascial defect on all sides, in order to 
also adequately stabilize the fascial edges. The marking line 
running through the central marking (caudal auxiliary line) is 
aligned parallel to the inguinal belt. In order to guarantee an 

25 optimum position, the implant as a whole should not be indivi- 
dually configured, but if required, the edges can be rounded 
off. In the case of fixing (preferably with the help of non- 
resorbable sutxire material) according to the gridiron incision 
technique, at least 1 cm mesh edge should be taken. If necessary 

30 and feasible, a gap of 1 cm to 2 cm should be maintained between 
individual sutures. At least one mesh link should be gripped for 
each suture. 

The marking line running through the central marking therefore 
35 much facilitates the alignment of the implant, as described here 
using the example of the Ugcihary technique. If it extends par- 
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allel to the inguinal belt and the central marking lies medially 
relative to the epigastric vessels, the surgeon can be sure that 
the implant is correctly positioned. With the help of the furt- 
her markings lines, the current position of the implant can be 
more easily ascertained during the positioning process, so that 
adjustments can be carried out where appropriate. If the marking 
line running through the central marking is wider than the furt- 
her marking lines, the individual marking lines can be better 
distinguished from one another. 

There are a variety of possibilities for the design of the cen- 
tral marking and of the marking lines. 

For example, the central marking and/ or at least one marking 
line can have thread- or yam- like material which is connected 
to the basic structure preferably via textile techniques or 
incorporated into, the basic structure, e.g. by warp-knitting, 
weft-knitting, embroidery, sewing or knotting. Multi-step pro- 
cesses can be used in which the mesh- like basic structure is 
prepared first and the markings are then applied. However, one- 
step processes are particularly advantageous in which the mar- 
kings are created together with the basic structure. This is 
explained in more detail below using examples. 

In the case of a further possibility, the central marking and/or 
at least one marking line contains areal material which is con- 
nected to the basic structure preferably by gluing, welding or 
sewing. Conceivable as areal material are e.g. textile materials 
such as woven or knitted fabrics, but also films from which the 
markings are, e.g., punched out or cut out. 

In the case of a further de3ign,- the central marking and/ or at 
least one marking line contains at least one shaped body, prefe- 
rably as beads or txibelets. Such beads, tubelets or similar 
shaped bodies, the colour of which preferably differs from that 
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of. the basic structure, can, e.g., be sewn to the basic struc- 
ture with suture material. 

The central marking and/or at least one marking line cam also 
5 contain a colouring agent which preferably contains a dye and a 
binder (e.g. a polymer). In this case, printing or spraying 
techniques can be used in order to apply the markings to the 
basic structure- The colouring agent can be prepared, e.g., by 
dissolving dye and polymer in a suitable solvent eind sprayed 

10 onto the basic structure with the help of an airbrush technique 
or an ink- jet printer. After the evaporation of the solvent, the 
desired markings are connected firmly to the basic structure. 
Other examples are stamping and painting of the markings onto 
the basic structure, and the evaporation of a colouring agent, 

15 the areas of the basic structure which are not intended to re- 
ceive colour being covered by a screen. If a roller printing 
method is used, the implant can be continuously processed. 

A further possibility is to use a warm mixture of a dye and a 
20 binder as colouiring agent, paint the desired markings onto the 
basic structure and then cool to room temperature so that the 
binder solidifies. 

In the case of a preferred version of the invention, the central 
25 marking and/or at least one marking line is feelable. Prefera- 
bly, the relevant marking rises by mare than 0.75 ram above the 
basic structure; in this case, the central marking or the mar- 
king lines can still be felt with a surgical glove. Such fee- 
lable markings can be produced, e.g., by doubling the thickness 
30 of the implant in the marking area or with the help of the sha- 
ped bodies already mentioned. Feelable markings can be of great 
advantage when performing a surgery, e.g. when using the Ugahary 
technique . 
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The marking lines can be constructed as a continuous line or an 
interrupted line, the width preferably being in the rsmge from 
0.3 mm to 8.0 mm . 

Many different shapes are conceivable for the central marking, 
e.g. a circle, a rhombus or a polygon, but also shapes indica- 
ting a direction (e.g. an arrow). Shapes such as, e.g., a rhom- 
bus can be created, e.g., with the help of knitting techniques, 
as explained in more detail below using an embodiment. 

Whilst it is possible in principle for the markings to have the 
same colour as the basic structure (e.g. in the case of feelable 
markings), the central marking and/or at least one marking line 
preferably contains a dye, so that the colour of the central 
marking and/or the at least one marking line differs from that 
of the basic structure. A dye was already mentioned above in 
connection with a colouring agent, but the explained thread- or 
yam-like materials or the areal materials for the central mar- 
king or the marking lines are also preferably coloured. Exan^les 
of dyes are orjganic dyes, fluorescent dyes, inorganic dyestuff 
pigments, titanixam dioxide, zirconium dioxide, iron pigments, 
magnetite, or mixtures of such dyes; see also below. 

A variety of designs are conceivable for the basic structure, 
e.g. knitted fabrics or knitted fabrics with additional reinfor- 
cing structures. Examples thereof can be found in the publica- 
tions mentioned at the outset and in the literature relating to 
the state of the art. 

Numerous non- resorbable, slowly resorbable or resorbable poly- 
mers or copolymers can be considered as materials both for the 
basic structure and for the central marking and the marking 
lines, as listed in detail in the claims. 

Particularly suitable materials for the mesh- like basic structu- 
re are monofilaments or multifilaments of polypropylene or Pro- 
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nova* (Ethicon) . Pronova* is a mixture of polyvinyl idene fluoride 
and copolymers of vinylidene fluoride and hexaf luoropropene. 
Mixtures or composites, also e.g. in the form of multifilaments, 
of these materials are likewise very suitable. 

5 

Examples of preferred resorbable materials are poly-p-dioxcUione 
and Vicryl* (Ethicon) . Vicryl* is a copolymer of L- lac tide and 
glycolide in the ratio 10:90. Such resorbable components can 
also be contained, e.g. in the form of filaments, in multifila- 
10 ment composite materials which additionally contain filaments of 
non- resorbable materials. 

In the case of preferred versions, the central marking and the 
marking lines contain resorbable material. Examples of a yam- 

15 like material for the markings are a fourfold twist of 80 den 
Vicryl* (violet) , an eightfold twist of 80 den Vicryl* (violet) 
or a composite of Ix polypropylene (blue) and 8x Vicryl* (vio- 
let) . Resorbable materials for the markings have the advantage 
that they have decomposed some time after the implantation and 

20 can no longer bother the patient. Non-resorbable portions are, 
on the other heuid, still visible after a possibly necessary 
explantation and thus allow better monitoring. 

The selection of a suitable dye depends on the base material 
25 concerned. In the following Tables 1 and 2, examples of dyes 
with which the respective base materials can be coloured are 
given, respectively, for resorbable and non-resorbable base 
materials . 

30 ' In a particularly preferred version, the central marking and the 
marking lines contain a copolymer of L-lactide and glycolide in 
the ratio 10:90 (i.e. Vicryl*), which is coloured with 1-hydroxy- 
4-p-toluidino-anthraquinone- Multifilament yam with these com- 
ponents is marketed by Ethicon vinder the name "Vicryl, violett". 

35 Vicryl* is a material which is wetted very swiftly by tissue 
fluids. If a multifilament yam of the "Vicryl, violett" type is 
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used in a surgery, this yarn is wetted and penetrated almost 
immediately by tissue liquid or blood so that the markings show 
up very clearly and almost black. In this way, a very strong 
coloration is obtained with relatively little use of dye. 

Non-resorbable materials such as polypropylene or Pronova* are 
wetted much more slowly and not penetrated by body fluids, so 
that the visibility of non-resorbable markings which contain 
such materials and an admixed or embedded dye depends greatly on 
the dye proportion. Preferably, the quantity of the dye which 
remains ' permanently or at least a long time in the patient's 
body is chosen to be as small as possible. Therefore, the prefe- 
rably used dye proportions correspond to the dye proportions or 
concentrations customarily used in non-resorbable suture materi- 
al. 

The dyes or dyestuf f pigments used (see above) are usxially mixed 
with the polymer of the base substance or a binder and optional- 
ly boimd therein or embedded in a polymer matrix. Among the 
dyestuf f pigments, e.g. white pigments such as titanium dioxide 
and zirconium dioxide or yellow iron pigments are to be emphasi- 
zed. Pigments which contain an element with a high atomic number 
are X-ray-opaque; the use of such dyestuf f pigments therefore 
makes it possible to locate the implant or its markings after 
the surgery with the help of X-ray diagnostic procedures. The 
use of magnetite (brown) leads to a magnetic-resonsoice-active 
material . 

The areal implant provided with the central marking and the at 
least one marking line is preferably packed and sterilized by 
the manufacturer. It can therefore be used immediately in a 
surgery and can be implanted under sterile conditions. Thus, 
there is no risk that the implant may be contaminated upon ap- 
plication of a marking (which, with the conventional Ugahary 
technique, is done in the operating theatre) . 



wo 03/037215 



PCT/EP02/11860 



Tahl ^ 1 Resorbable materials with dyes 
Material Trade name Dye 



Copolymer of L- 

lactide/glycolide 

10/90 



Vicryl 



Polyglycolide Dexon 
(polyglycolic acid) 

Poly-p-dioxanone PDS, blue 



Poly-p-dioxanone PDS, violet 



Copolymer of L- 

lactide/glycolide 

95/5 



Copolymer of L- 

lactide/glycolide 

10/90 



Copolymer of 
glycolide (60%) , p- 
dioxanone (14%) and 
trimethylene car- 
bonate (26%) 



Copolymer of Monocryl 
glycolide (75%) and 
epsilon-caprolactam 
(25%) 



Panacryl 



Vicryl Rapid 



Biosyn 



D&C Violett No. 2 [1- 
hy dr oxy - 4 - p t t o luidino - 
anthr aquinone ] 
C.I. 60725 

D&C Green 



D&C Blue No . 6 
[Indigotin] 
C.I. 73000 

D&C Violett No. 2 [1- 
hydroxy-4 -p- toluidino- 
anthraguinone ] 
C.I. 60725 

D&C Violett No. 2 [1- 
hydroxy-4 -p- toluidino- 
anthraquinone] 
C.I. 60725 

D&C Violett No. 2 [1- 
hydroxy- 4 -p - toluidino - 
anthraquinone ] 
C.I. 60725 

D&C Violett 



D&C Violett No. 2 [1- 
hydroxy-4 -p- toluidino- 
anthr aquinone ] 
C.I. 60725 
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Table 2 Non- resorbable materials with dyes 



Material 
Polypropylene 

Mixtvire of 

po lyviny 1 i dene 

fluoride and a 

copolymer of 

vinyl idene fluoride 

and 

hexaf luoropropene 
Polyester (PET) 

Polyamide 6 , 6 



Trade name 
Prolene 

Pronova 



Polyamide 6/ 
Polyamide 6 , 6 

Polyamide 6 



Polyamide 6 , 6 



Mersilene/ 
Ethibond 

Suturamid, 
black 



Ethilon, 
black 



Dye 

Copper phthalocyanine 
blue 

C.I. 74160 

Copper phthalocyanine 
blue 

C.I. 74160 



D&C Green No. 6 
C.I. 61565 

Indanthrene 
Direktschwarz R 
Colloisol, 

composed M each of VAT 

Blue 20 (C. I. 59800) and 

olive dye (C.I. 

69515) /Palamid Black 00- 

6005 

Hematoxylin 



Ethilon, blue Pigment Blue 9860/ 

Chromophtal Blue A3R 
C.I. Pigment Blue 60 



Nurolon, 
black 



Logwood extract 
(hematin) , black 
C.I. 75290 



The manner in which the areal implant according to the invention 
, can advantageously be used in a sxrrgery according to the Ugahary 
technique has already been explained- Here is a summary: When 
repairing an inguinal hernia in the gridiron incision technique 
according to Ugahary, the markings make the correct positioning 
of the implant easier. The central marking should lie medially 
relative to the epigastric vessels in order to gxiarantee an 
adequate overlapping of the defect on all sides. Furthermore, 
with a correct positioning, the marking line running through the 
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central marking (caudal auxiliary line) of the implant runs 
parallel to the inguinal belt. Any additional marking lines 
which are provided parallel to the marking line running through 
the central marking are aligned parallel to the inguinal belt. 
5 The hernia and other possible hernial openings are then 
optimally covered. The surgery takes place in the restricted 
working space with feelable and optical monitoring. 

The implant according to the invention can also be used in 
laparoscopic procedures such as TEP or TAPP (see above) . The 
central marking is designed such that it can be easily recog- 
nized endoscopically. During the surgery, the position of the 
implant is constantly visually monitored, which is made easier 
by the central marking and the at least one marking line. 

A further possible use for the implant according to the inven- 
tion is preperitoneal mesh-plasty (PNP) , a process for the 
repair of cicatricial hernias (Volker Schupelick, "Hemien", 4^ 
edition, Thieme-Verlag, pp 281) . For this, an implant with sev- 
eral marking lines is used, e.g. a continuous wide marking line 
which runs through the central marking and parallel lines run- 
ning on both sides at a distance of e.g. 2 cm (one or more on 
each side) . The marking lines make it possible for the surgeon 
to check the size of the implant bearing after the positioning 
of the implant, as a sufficiently large covering of the wound 
edges is necessary. 

In advcLntageous versions, the areal implant according to the 
invention has at least one marking on its back face, i.e. on or 
30 related to the face of the basic structure opposite to the face 
considered so far. The at least one marking of the back face can 
comprise at least one marking line, e.g. a straight line and/ or 
a zigzag line. Preferably, the pattern of markings on the back 
face is different from the pattern of markings considered 
35 before. This can facilitate the handling of the implant during 
a surgical procedure. 



10 



15 



20 



25 
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In the following, the invention is explained using further 
embodiments. The drawings show in 

Figure 1 a top view of the version of the implant according to 
5 the invention prepared according to Example 1, 

Figure 2 the course of the thread for the central marking of 
the implant from Figure 1, 

10 Figure 3 a top view of the version of the implant according to 
the invention according to Example 2, cuxd 

Figure 4 the course of the thread for the central marking of 
the version of the implant according to the invention 
15 prepared according to Example 3. 



Example 1 

20 During the preparation of the mesh-like basic structxire of an 
areal implant as a warp-knitted product on a crochet galloon 
machine, additional threads were incorporated as optical marking 
lines. An implant marketed by Ethicon imder the name "Vypro* II" 
served as basic structxire. 

25 

A "Vypro II" mesh consists in its base structure of approxi- 
mately equal parts of resorbable multifilament yam of Vicryl* 
(see above) and non- resorbable multifilament yam of 
polypropylene. An additional reinforcing thread (violet Vicryl* 

30 with monofilament polypropylene) runs rhombically over the mesh, 
so that the reinforcing structure formed by the reinforcing 
thread has several times the pore size of the previously men- 
tioned base structure. In Figure 1, the base stmcture is num- 
bered 1 and the reinforcing structure 2. The base structure 1 

35 and the reinforcing stmcture 2 together form the mesh- like 
basic stmcture of the in5)lant. 
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In the embodiment, to produce marking lines 3, 4 and 5, three 
threads running in separately were processed with the basic 
structure by means of additional thread guides . 

The middle thread 3, an eightfold twist of Vicryl* (violet; see 
Table 1) forms a stationary weft and is incorporated as partial 
wefts at defined intervals in the form of a rhombus 6, corre- 
sponding to the rhombus size of the mesh- like basic structure 
determined by the reinforcing structure 2. The notation of the 
rhombus 6 emerges from Figure 2 in a manner understandable to a 
person skilled in the art. The rhombus 6 forms a central marking 
of the implant - 

The two outer threads 4 and 5 (likewise eightfold twists of 
15 Vicryl*, violet) r\m straight as a stationary weft in the basic 
structure. The distance from the thread 3 running in the middle 
is 16 wales. 

20 Example 2 

The version represented in Figure 3 of an areal implant was 
prepared in a similar way to the version according to Example 1, 
i.e. again with a "Vypro* II" implant mesh customary in the trade 
25 with marking threads additionally incorporated during produc- 
tion. 

The only difference from the version according to Example 1 is 
the greater distcuice between the two outer marking lines (which 
30 here are numbered 4" and 5') and the marking line 3 running 
through the central marking 6. This distance is 20 wales in each 
case here. 

35 
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Example 3 

In a similar way to Examples 1 and 2, an additional thread was 
incorporated as marking line during the production of a "Vypro* 
II" basic structure. This thread, an eightfold twist of Vicryl*, 
was processed, using an additional thread guide, with the basic 
structure produced in the form of a "Vypro* II" mesh. It forms a 
stationary weft and was incorporated at defined intervals as 
partial wefts roughly in the form of a rectangle, corresponding 
to the rhombus size of the "Vypro* II" mesh. Details are shown in 
Figure 4 , 

The rectangle 10, which strictly speaking has a shape deviating 
from a rectangle, but essentially acts as a rectangle, is the 
central marking of the implant. The marking line running through 
this central marking in the middle of the implant is formed by 
the thread sections above and below the rectangle 10. Parts 11 
and 12 thereof are shown in Figure 4. No further marking lines 
are provided in this version. 



Example 4 

An additional thread, namely a fourfold twist of Vicryl* (violet; 
Ethicon) , was incorporated as middle -running marking line onto 
a mesh-like implant ("Vypro* II", Ethicon) customary in the 
trade. For this, the thread was stitched, using sua embroidery 
machine in the flat-stitch process, onto the weft-knitted prod- 
uct of the basic structure formed by the "Vypro II" mesh^ the 
embroidery in the central area of the implant being formed as a 
central marking having the size of a rhombus of the reinforcing 
structure of the "Vypro* II" mesh. 
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Example 5 

Additional threads, namely fourfold twists of Vicryl* (violet; 
Ethicon) , were applied in 3cnotting technique to a surgical 
5 implant mesh of polypropylene (Prolene mesh, Ethicon) to form a 
central marking and a marking line running through the central 
marking. The threads were linked in the middle of the implant in 
the form of a circle. 

10 

Example 6 

A surgical mesh of polypropylene (Prolene* mesh, Ethicon) cus- 
tomary in the trade was cut quadrat ically to a size of 15 cm x 
15 15 cm as basic structure. 

Blue-dyed poly-p-dioxanone, as is also used in the product 
Durapatch* marketed by Ethicon GmbH, was extruded in a film 
extruder with a thickness of 120 m"^. A strip measuring 0.5 cm x 

20 10 cm and a rectangle measuring 1 cm x 2 cm were cut out 
therefrom and laid on the basic structure such that the strip 
ran through the middle of the basic structure and the rectangle 
was placed in the middle of the basic structure. These film 
pieces were pressed with a hot press accon^anied by warming with 

25 the basic stinicture. 

The implant was then packed, sterilized with ethylene oxide and 
the pack sealed. 

30 

Example 7 

A surgical polyester mesh (Mersilene*, Ethicon) was cut to a size 
of 10 cm X 20 cm as mesh-like basic structure. In the example 
35 serving as a test, two film strips measuring 0.5 cm x 5 cm were 
attached analogously to example 6 parallel to the longitudinal 
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direction of the basic structure at a distance of 3 cm from the 
edge. 

Approximately 0.5 mm-thick sheets were pressed, using a hot 
press, from granules of poly-p-dioxanone, as are also used in 
the production of the film for the product Durapatch* (Ethicon) , 
and these were cut out or punched out in the form of a rhombus 
with a length of 2 cm and a width of 0.8 cm. This rhomboidal 
marking was welded from the side of the basic stiructure with an 
ultrasound probe in the middle of the basic structure, so that, 
in addition to the strips, an orientation-dependent central 
marking was obtained which displayed a thickness and rigidity 
different from the basic structure and was also clearly feelable 
with the help of surgical gloves. 

Example 8 

As basic structure, a surgical implant mesh customary in the 
trade of polyester (Mersilene*, Ethicon) was cut to a size of 15 
cm X 20 cm. 

13.6 mg of the dye D & C #2 violett, a dye which is also used in 
the commercially available resorbable material Vicryl*, and 3.44 
g polycaprolactondiole with a molecular weight of 2000 (manufac- 
turer: Polysciences Inc.) were put into a small beaker and 
stirred at 100**C hot-plate temperature on a magnetic stirrer. 
The melt was dyed a homogeneous and intense blue/violet. The 
melt was then applied with a thin polyethylene rod to the basic 
structure. The marking in the central region of the basic struc- 
ture was oval, had a length of approx. 1 cm and a width of 2 ram 
to 3 mm. The mechanical thiclcness measurement showed a marking 
thickness of 750 /xm and a thickness of the mesh-like basic 
structure of approx. 220 /im. This marking was also easily felt 
with surgical gloves because of its height and different rigid- 
ity. An approximately 1 mm- wide and 10 cm- long line was drawn 
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parallel to the mesh edge with the same melt, which was likewise 
intensely dyed and also easily recognizable under poor light 
conditions. 

5 

Example 9 

As basic structure, a resorbable surgical implant mesh customary 
in the trade made of Vicryl* ( "Vicryl-Netz Typ 9", Ethicon) was 
10 cut to a size of 15 cm x 20 cm. 

12.5 mg of the dye D & C #2 violett, a dye which is also used in 
the commercially available resorbable material Vicryl , and 5.2 
g polycaprolactondiole with a molecular weight of 2000 (manufac- 

15 turer: Polysciences Inc.) were put into a small beaker and 
stirred at 100 °C hot-plate temperature on a magnetic stirrer. 
The melt was dyed a homogeneous and intense blue/violet. The 
melt was then applied with a thin polyethylene rod to the basic 
structure. The marking in the central region of the basic struc- 

20 ture was oval, had a length of approx. 1 cm and a width of 2 mm 
to 3 mm. The mechanical thiclcness measurement showed a marking 
thickness of 750 fim and a thickness of the mesh-like basic 
structure of approx. 220 /zm. This marking was also easily felt 
with surgical gloves because of its height and different rigid- 

25 ity. An approximately 1 mm-wide and 10 cm- long line was drawn 
parallel to the mesh edge with the same melt, which was likewise 
intensely dyed and also easily recognizable \inder poor light 
conditions . 
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Claims 

1. Areal implant having a mesh-like basic structure (1, 2) and 
a marking (6) in its central area, a marking line (3) . run- 
ning through this central marking (6). 

5 2. Implant according to claim 1, characterized in that the 
marking line (3) is straight and preferably extends up to 
the edges of the implant. 

3 . Implant according to claim 2 , characterized by further 
10 marking lines (4, 5) . 

4. Implant according to claim 3, characterized in that, on 
each side of the marking line (3) running through the cen- 
tral marking (6) , a further marking line (4, 5) is provided 

15 which preferably runs parallel to the marking line (3) 

running through the central marking (6) . 

5. Implant according to claim 3 or 4, characterized in that 
the marking line running through the central marking has a 

20 greater width than the further marking lines. 

6. Implant according to one of claims 1 to 5, characterized in 
that the central marking (6) and/ or at least one marking 
line (3, 4, 5) comprise thread- or yam-like material which 

25 is connected to the basic structure (1, 2} preferably in 

one of the ways selected from the following group: warp- 
knitting, weft-lcnitting, embroidery, sewing, knotting. 

7. Implant according to one of claims 1 to 6, characterized in 
30 that the central marking and/or at least one marking line 

contains areal material which is connected to the basic 
structure preferably in one of the ways selected from the 
following group: gluing, welding, sewing. 
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8. Implant according to one of claims 1 to 7, characterized in 
that the central marking and/or at least one marking line 
comprises at least one shaped body, preferably as a bead or 
tubelet. 

9. Implant according to one of claims 1 to 8, characterized in 
that the central marking and/or at least one marking line 
contains a colouring agent, which preferably includes a dye 
and a binder and which is preferably applied in one of the 
ways selected from the following group: stamping, printing, 
painting, spraying, vaporizing. 

10. Implant according to one of claims 1 to 9, characterized in 
that the central marking and/or at least one marking line 
is feelable. 

11. Implemt according to one of claims 1 to 10, characterized 
in that at least one marking line (3, 4., 5) has at least 
one of the features selected from the following group: 
continuous, interrupted, width in the range from 0.3 mm to 
8.0 mm. 

12. Implant according to one of claims 1 to 11, characterized 
in that the central marking (6) has one of the shapes 
selected from the following group: circle, rhombus, poly- 
gon, direction indicating shape. 

13 . Implant according to one of claims 1 to 12 , characterized 
in that the central marking (6) and/or at least one marking 
line (3, 4, 5) contains a dye such that the central mourking 
(6) and/ or the at least one marking line (3, 4, 5) differs 
in colour from the basic stinicture (1, 2) . 

14. Implant according to claim 13, characterized in that the 
dye has at least one of the components selected from the 
following group: organic dyes, fluorescent ' dyes, inorgeuaic 
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dyes tuff pigments, titanium dioxide, zirconium dioxide, 
iron pigments, magnetite. 

15. Implant according to one of claims 1 to 14, characterized 
in that the basic structure (1, 2) is warp-knitted. 

16. Implant according to one of claims 1 to 15, characterized 
in that the basic structure (1, 2) contains a non- 
resorbable or a slowly resorbable polymer, the basic 
structure preferably containing at least one polymer 
selected from the following group: polyacrylates , 
polymethacrylates , polyacrylamides , polyethylenes , 
polypropylenes, polyvinyl acetates, poly ethylene -co -vinyl 
acetates, polyureas, polyesters, polyether esters, 
polyamides, polyimides, polyamino acids, pseudopolyamino 
acids, terephthalic acid- containing polyesters, partly 
fluorinated polyalkenes, perf luorinated polyalkenes, 
polyperf luoroethene, polyvinylidene fluoride, 
polycarbonates, polyarylether ketones, mixtures of the 
aforementioned substances, copolymers of the aforementioned 
siibstances . 

17. Implant according to one of claims 1 to 16, characterized 
in that the basic structure (1, 2) contains a resorbable 
polymer, the basic structure preferably containing at least 
one polymer selected from the following group: polyhydroxy 
acids, polylactide, polyglycolide, polyhydroxy butyric 
acids, polydioxeuiones, polyhydroxy valeric acids, 
polyorthoesters , polyphosphazenes , poly- c -caprolac tones , 
polyphosphates , polyphosphonates , polyure thanes , 
polycyanoacrylates, mixtures of the aforementioned sub- 
stances, copolymers of the aforementioned substances. 

18. Implant according to one of claims 1 to 17, characterized 
in that the central marking and/or at least one marking 
line comprises a non- resorbable or a slowly resorbable 
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polymer, the central marking and/or the at least one 
marking line preferably comprising at least one polymer 
selected from the following group: polyacrylates , 
polymethacrylates , polyacrylamides , polyethylenes , 
5 polypropylenes, polyvinyl acetates, polyethylene-co- vinyl 

acetates, polyureas, polyesters, polyether esters, 
polyamides, polyimides, polyamino acids, pseudopolyamino 
acids, terephthalic acid- containing polyesters, partly 
fluorinated polyalkenes, perf luorinated polyalkenes, 
10 polyperf luoroethene, polyvinylidene fluoride, 

polycarbonates, polyarylether ketones, mixtures of the 
aforementioned substsoices, copolymers of the aforementioned 
substances . 

15 19. Implant according to one of claims 1 to 18, characterized 
in that the central marking (6) and/or at least one marking 
line (3, 4, 5) comprises a resorbable polymer, the central 
marking (6) and/or the at least one marking line (3, 4, 5) 
preferably containing at least one polymer selected from 

20 the following group: polyhydroxy acids, polylactide, 

polyglycolide, polyhydroxy butyric acids, polydioxanones , 
polyhydroxy valeric acids, polyorthoesters , 
polyphosphazenes , poly- c -caprolactones , polyphosphates , 
polyphosphonates , polyurethanes , polycyanoacrylates , mix- 

25 tures of the aforementioned substances, copolymers of the 

aforementioned siabsteinces. 

20. Implant according to one of claims 1 to 19, characterized 
in that the back face of the implant has at least one mark- 

30 ing. 

21. Implant according to claim 20, characterized in that the at 
least one marking of the back face comprises at least one 
marking line. 

35 
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22. Implcuit according to claim 20 or 21, characterized in that 
the pattern of markings on the back face is different from 
the pattern of markings defined in one of claims 1 to 19. 
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